Introduction
Leray Schauder degree theory has been very useful in the study of quasilinear elliptic equations. It will certainly be useful if a degree theory can be introduced for fully nonlinear elliptic operators. Fitzpatrick and Pejsachowicz have introduced in [4] an integer valued degree for quasilinear Fredholm operator which is invariant up to sign under homotopy. They have also pointed out that it is impossible to have an integer valued degree which is invariant under homotopy within quasilinear Fredholm operators. But if we only restrict ourselves to second order elliptic operators, it is possible. In fact, following [4] , we have used an elementary and constructive method to introduce an integer valued degree for second order fully nonlinear elliptic operator which is invariant under homotopy within elliptic operators. We also give some applications of this degree theory to the existence of solutions of certain fully nonlinear elliptic equations on compact manifolds (see [7] ) and t o the study of bifurcation problems
1
Degree of second order fully non-
linear elliptic operator with Dirichlet boundary data
We first give a brief review of the degree theory introduced in [4] for quasilinear Fredholm operators. It is proved in [4] that each quasilinear map f : X + Y admits a representation of the form f(
where XI--+ M, is continuous from XI to GL(X, Y), the subset of L(X,Y) consisting of isomorphisms, and C : X + Y is compact. Moreover, the map C : X + X defined by
The degree of f on 0 at 0, a bounded open set of X , is defined as
(see [4] ), degLSs. denotes the Leray Schauder degree.
The degree defined in (2) may change sign under homotopy within quasilinear Fredholm operators.
In this section we define a degree for second order fully nonlinear elliptic operators which is invariant under homotopy within elliptic operators.
Let R C Rn be a bounded domain with smooth boundary, f E C~~Q (~X R X R " X R~~)
, 0 < a < 1. Let F be a differential It is well known that S is an isomorphism.
Let 3 be the composite map of S and F, namely,
Since S is an isomorphism, F = 0 is the same as P = 0.
We are going to define a degree for F by defining a degree for P. which is of Fredholm index zero. To prove that M~ is an isomorphism we only need to prove that M N has a trivial kernel.
Let w E G'tsa(n) , M~W = 0. It is not difficult to see that
It follows from (5) that forN > No, M N is injective, hdnce an isomorphism from C ; I~(~) ontoCa(n) x C**a(iXl) .
Having proved Theorem 1.1 we are in a position to define an integer valued degree for F : O+ C2ta(n) .
where w E ~;~"(fi) . 
Remark 1 .S:
The degree is independent of the representation we choose in (6). If we have another representation in (6), then we have e$ and %f in (7) and (8) . We need to prove that for N large enough Consider a homotopy where 0 < t 5 1 .
Use Theorem 1.1, it is not difficult to check that for N sufficiently large the above homotopy is an admisable homotopy for Leray Schauder degree . Therefore (9) follows from the homotopy invariance of the Leray Schauder degree.
The degree we have defined above has the following properties: 
and t~ H(t, .) is continuous from [0, 1 1 t o C3sa(n x Rn x R"'), 0 < a < 1, there exists p = P ( 0 ) > 0, such that, for a n y u E 0 , x E n , t E [ O , 1 ] ,~E R n . wehave and for any u E 80,O 5 t 5 1,
., u, DU, D~U ) , 0, 0) Proposition 1.1 and Proposition 1.2 follow from the definition of our degree and the corresponding properties of the Leray Schauder degree. 
Degree of second order fully nonlinear elliptic operator on compact Riemanian manifold
We have defined a degree for second order fully nonlinear elliptic operator with Dirichlet boundary data in section 1.
In this section we define such a degree for second order fully nonlinear elliptic operator on compact Riemanian manifold.
Let ( M , g) be a n-dimensional compact Riemanian manifold and suppose f * E C3ta(M x R x IE" x IE"'), 0 < a < 1. 
Consider
It is well known that S* is an isomorphism.
Let F* be the composite map of S* and F*, namely, -Since S* is an isomorphism, F* = 0 is the same as F* = 0.
As in section 1 we define the degree of F* by defining a degree for F.
Clearly F* can be expressed as the following:
As in section 1 we need to study the following linear prob-
Theorem 2.1: Let aft E C1pa(M), where 1 < s,t 5 n.
There exists P* > 0, such that, u~~( x ) ( ; (~ 2 P*l(la 
Global bifurcation for second order fully nonlinear elliptic equations
Rabinowitz has proved in [9] a beautiful global bifurcation result for compact operators, which applies to quasilinear elliptic equations. Using the degree we have introduced for fully nonlinear second order nonlinear elliptic operators, we prove a similar result for nonlinear elliptic equations.
Suppose that be continuous from R to C31a(n , R x Rn x Rn2). There ex-
-guij(X, 2, u, Du, D2~)(i(j 2 P(X, X , 21, Du, D2u)l(I2 for ( E Rn, where X E R, u E C;'"(n) , x E .
Let
We also suppose that , such that,
Then there exists at least one bifurcation point in ( c Y ,~) .
Theorem3.2 : (Global bifurcation)
Let G be as above, S be the closure of ((u, A) E c$"(fi) x 
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